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(54) ORGANOPHOSPHORUS-BASED FLAME RETARDANT, METHOD FOR PRODUCING 
THE SAME AND RESIN COMPOSITION COMPRISING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an 
organophosphorus-based flame retardant capable of 
providing a resin with flame retardance without 
deteriorating characteristics essentially processed by an 
organic high molecular substance and scarcely emitting 
toxic gases during combustion even when an 
organophosphorus compound is added to the resin. 
SOLUTION: This organophosphorus-based flame 
retardant comprises an organophosphorus compound 
represented by the general formula (1) (wherein, R1 and 
R2 denote each hydrogen atom or a lower alkyl group; Y 
denotes hydrogen atom, an alkyl group, a cycloalkyl 
group, an aryl group which may have a substituent group 
or an aralkyl group which may have a substituent group; 

(n) denotes an integer of 1-3; and X1 to X8 are each the same or mutually different and 

denote each hydrogen atom, an alkyl group, a cycloalkyl group, an aryl group which may have 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB Organophosphorus compound represented by (I) , wherein Rl and R2 = H or lower 
alkyl, Y and XI -8 = H, alkyl, cycloalkyl, aryl, or aralkyl, and n = 1-3 is 
obtained by reacting organophosphorus compound (II) , al H^hv^s nr k etones 
and ammonia or c ondensation products of organo-primary amine o r organo 
secondary amines. F ire-retardant materials comprise 100 parts resins and 
5-35 parts I. CjThu^ 540 g 10 -dihvdro- 9 -oxa- 10 -phosphaphenanthrene 
10-oxide and 58.3 g h examethylene tetramine were heated at 170° for 
1 h to give (III) . "To Techno Polymer 170 (acrylonitrile-butadiene-styrene 
copolymer) 5% organophosphorus was added, kneaded to give pellets, and 
extruded to give a test-piece showing f ire-retardancy (UL 94) V-2. 

ST org phosphorus fire retardant resin 

IT Organic compounds, preparation 

RL: IMF (Industrial manufacture) ; MOA (Modifier or additive use) ; TEM 
(Technical or engineered material use); PREP (Preparation); USES (Uses) 
(phosphorus -containing, fireproofing agents/ production method of 
organophosphorus fire -retarding agents) 

IT Amines, reactions 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(primary; production method of organophosphorus fire-retarding agents) 

IT Fire-resistant materials 
Fireproofing agents* 

(production method of organophosphorus fire-retarding agents) 

IT Aldehydes, reactions 
Ketones , reactions 



RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(production method of organophosphorus fire-retarding agents) 
IT Epoxy resins, uses 

RL: TEM (Technical or engineered material use) ; USES (Uses) 

(production method of organophosphorus fire-retarding agents) 
IT Polycarbonates, uses 

RL: TEM (Technical or engineered material use); USES (Uses) 

(production method of organophosphorus fire-retarding agents) 
IT Polyesters, uses 

RL: TEM (Technical or engineered material use) ; USES (Uses) 

(production method of organophosphorus fire-retarding agents) 
IT Polymer blends 

RL: TEM (Technical or engineered material use) ; USES (Uses) 

(production method of organophosphorus fire-retarding agents) 
IT Polyolefins 

RL: TEM (Technical or engineered material use); USES (Uses) 

(production method of organophosphorus fire-retarding agents) 
IT Polyurethanes , uses 

RL: TEM (Technical or engineered material use); USES (Uses) 

(production method of organophosphorus fire-retarding agents) 
IT Amines, reactions 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(secondary; production method of organophosphorus fire-retarding agents) 
IT 9003-56-9, Acrylonitrile-butadiene-styrene copolymer 

RL: TEM (Technical or engineered material use) ; USES (Uses) 

(Technopolymer 170; production method of organophosphorus fire-retarding 
agents) 

IT 106871-32-3P 374793-64-3P 374793-66-5P 

RL: IMF (Industrial manufacture); PREP (Preparation) 

(production method of organophosphorus fire-retarding agents) 
IT 50-00-0, Formalin, reactions 100-97-0, Hexamethylene tetramine, 

reactions 107-11-9, Allylamine 108-74-7, 1 , 3 , 5 -Trimethylhexahydro- 
1, 3 , 5-triazine 7664-41-7, Ammonia, reactions 35948-25-5, 
9 , 10 -Dihydro- 9 -oxa- 10 -phosphaphenanthrene 10 -oxide 
RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(production method of organophosphorus fire-retarding agents) 
IT 9003-53-6, Polystyrene 9003-54-7, Acrylonitrile-styrene copolymer 
24968-12-5, Poly (butylene terephthalate) 25038-59-9, Poly (ethylene 
terephthalate) , uses 26062-94-2, Butanediol -terephthalic acid copolymer 
RL: TEM (Technical or engineered material use); USES (Uses) 

(production method of organophosphorus fire-retarding agents) 



DERWENT- ACC- NO : 2002-320136 



DERWENT- WEEK: 200236 
COPYRIGHT 2007 DERWENT INFORMATION LTD 

TITLE: Organic phosphorus fire retardants without toxic gas 

generation on burning, manufacture and resin compositions 
without loss of properties characteristic of polymer 
substances containing the fire retardants 

PATENT- ASSIGNEE: SAITO KASEIHIN KENKYUSHO YG [SAITN] , SANKO KK [SANKN] 

PRIORITY-DATA: 2000JP-0143816 (May 16, 2000) 

PATENT- FAMILY: 

PUB-NO PUB- DATE LANGUAGE PAGES MAIN IPC 

JP 2001323268 A November 22, 2001 N/A 008 C09K 021/12 

APPLICATION- DATA : 

PUB-NO APPL- DESCRIPTOR APPL-NO APPL-DATE 

JP2001323268A N/A 2000JP0143816 May 16, 2000 

INT-CL (IPC): C07F009/6574, C08K005/5313 , C08L101/00 , C09K021/12 



ABSTRACTED- PUB-NO: JP2001323268A 
BASIC- ABSTRACT: 

NOVELTY - An organic phosphorus fire retardait comprises an organic phosphorus 
compound (1) . 

DETAILED DESCRIPTION - An organic phosphorus fire retardant comprises an 
organic phosphorus compound of formula (1 ) . 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** SuOWS the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the flame-retardant-resin constituent which makes an 
active principle a new organic phosphorus series flame retardant and its manufacture approach, and this 
compound. 
[0002] 

[Description of the Prior Art] Although the organic halogenation compound (for example, concomitant 
use with tetrabromobisphenol A, a hexa BUROMO cyclo dodecane, etc. and an antimony trioxide) is 
conventionally used on the occasion of flameproofing of a resin compound, in heating, melting, and the 
process of incineration, there is danger, such as generating of hydrogen halide and dioxin generation, at 
the time of molding processing of this high molecular compound. For this reason, although 
organophosphate, such as triphenyl phosphate, is mentioned as an approach performing flameproofing, 
without using current and a halogen series flame retardant is being called for, and it does not use a 
halogen series flame retardant, the organophosphate of these comparison-low molecular weight is 
inadequate volatility, sublimability, and in respect of thermal resistance. 

[0003] In order to solve such a problem, in JP,8-134262,A, the technique of improving the stability at 
the time of a resin fabricating operation is indicated by making an organic phosphorous compound stick 
to an inorganic compound or a porous macromolecule. However, since the addition initial complement 
of an addition mold flame retarder is comparatively abundant, when it does not escape and uses for 
polyester system resin, the ester interchange of the lowering of the physical characteristic of the resin 
generated by addition of these filler component is carried out according to the thermal conditions at the 
time of melting mixing, and it produces a trouble by reducing the molecular weight of resin. 
[0004] Although the technique in which fire-resistant high effectiveness is acquired by the activity of 
red phosphorus being mentioned, for example, using a fire-resistant additive together in JP,5-230305,A 
as other approaches of fireproofing which does not use a halogen series flame retardant is indicated, fear 
of the phosphine generation of gas at the time of combustion produces the activity of red phosphorus. 
[0005] With the conventional flameproofing technique, the trouble in the physical-properties side which 
the danger of heating, melting, and toxic gas generating in the process of incineration, the molecular 
weight of the resin by content of an organophosphate system flame retarder, heat-resistant lowering, etc. 
do existed by content of a halogen series flame retardant at the time of molding processing. Furthermore, 
since an organophosphate system flame retarder has the strong plasticization effectiveness, when it adds, 
it has a problem of degradation of the physical property given to synthetic resin. 
[0006] Causing the increment in the molecular weight of organophosphate inevitably, in order to ease 
this, this has the trouble referred to as being accompanied by reduction of fire-resistant effectiveness 
with lowering of the Lynn content. 
[0007] 

[Problem(s) to be Solved by the Invention] Even if the object of this invention adds an organic 
phosphorous compound to resin, it is to offer the organic phosphorus series flame retardant which gives 
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fire retardancy, without spoiling the property which the organic polymeric material originally has, and a 
toxic gas hardly generates at the time of combustion. 

[0008] Another object of this invention is to offer the flame-retardant-resin constituent which comes to 
blend an organic phosphorous compound. 

[0009] Still more nearly another object of this invention is to offer the manufacture approach of the 

above-mentioned organic phosphorus series flame retardant. 

[0010] 

[Means for Solving the Problem] The organic phosphorus series flame retardant characterized by 
consisting of an organic phosphorous compound shown by the general formula (1) according to this 
invention is offered. 
[0011] 
[Formula 4] 




[0012] Rl and R2 show among a formula the aryl group or aralkyl radical on which a hydrogen atom or 
a low-grade alkyl group, and(Y}may have th e hydrogen atom, the alkyl group, the cycloalkyl radical, and 
the substituent.fipshows the figure of(Tj^and shows that XI -X8 are the same or the aralkyl radical 
which may have the aryl group which may have the hydrogen atom, the alkyl group, the cycloalkyl 
radical, and the substituent in difference, respectively, or the substituent. 

[0013] Moreover, according to this invention, 5 - 35 weight section and the flame-retardant-resin 
constituent characterized by coming to blend are offered to the resin 100 weight section in the organic 
phosphorous compound shown by the general formula (1). 

[0014] Furthermore, the manufacture approach of the organic phosphorus series flame retardant shown 

by the general formula (1) characterized by making the organic phosphorous^co ^ shown by the 

general formula (2) and the addition condensation object of aldehydes or ketone s, ammonia , organic 

prim ary amines, or organic secondary amines react according to this invention is offered. 

[0015] ' 

[Formula 5] 
X 7 



x« 


6 


/X 8 






1 

^P— H 








II 

o 

^x* 



[0016] XI -X8 show among a formula the same or the aralkyl radical which may have the aryl group 
which may have the hydrogen atom, the alkyl group, the cycloalkyl radical, and the substituent in 
difference, respectively, or the substituent. 

[0017] As an alkyl group in this invention, a methyl group, an ethyl group, a propyl group, tertiary butyl, 
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etc. are mentioned, as a cycloalkyl radical, a cyclohexyl radical, a 3-methyl-cyclopentylic group, etc. are 
mentioned, benzyl, a phenethyl radical, etc. are mentioned as an aralkyl radical, and a phenyl group, a 
tolyl group, a naphthyl group, etc. are mentioned as an aryl group. 

[0018] Moreover, as a substituent, aryl groups, such as a methyl group, an ethyl group, isopropyl, s- 

butyl, and t-butyl, are mentioned. 

[0019] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained at a detail. 
[0020] Although the organic phosphorus series flame retardant in this invention is shown by the general 
formula (1), as a concrete compound, in the case of (1) n=l, 1-1.R1 and R2 are hydrogen atoms, V is a 
hydrogen atom, an alkyl group, a cycloalkyl radical, an aryl group, and an aralkyl radical, in the case of 
the cycloalkyl radical, the aryl group, and the aralkyl radical, you may have the substituent, respectively, 
and (a) XI -X8 are a hydrogen atom. 

(b) A X2=X6=X8= methyl group, the thing whose other X is hydrogen atoms. 

(c) A X6=X8= methyl group, the thing whose other X is hydrogen atoms. 

(d) X6= methyl group, the thing whose other X is hydrogen atoms. 

(e) X8= cyclohexyl radical, the thing whose other X is hydrogen atoms. 

(f) X8= tertiarybutyl radical, the thing whose other X is hydrogen atoms. 

(g) X8=alpha and alpha-dimethylbenzene radical, the thing whose other X is hydrogen atoms. 

(h) X8= cyclohexyl radical, the thing whose other X is hydrogen atoms. 

(i) X8= phenyl group, thing whose other X is hydrogen atoms. 
There is**. 

[0021] 1-2. Rl is a hydrogen atom, R2 is a methyl group, and Y is a hydrogen atom, an alkyl group, a 
cycloalkyl radical, an aryl group, and an aralkyl radical, when it is a cycloalkyl radical, an aryl group, 
and an aralkyl radical, you may have the substituent, respectively, and X1-X8 have the above radicals. 
[0022] 1-3. That in which Y is [Rl and R2 ] hydrogen atoms in a methyl group, and X1-X8 have the 
above radicals. 

[0023] (2) mutually-independent in the case to the above 1.1-1.3 in the case of n= 2 - a compound is 
mentioned the bottom. 

[0024] (3) mutually-independent in the case to the above 1.1-1.3 in the case of n= 3 - a compound is 
mentioned the bottom. 

[0025] However, it is cheap and the same thing of the structure of the organic phosphorus combined 
with nitrogen is desirable as an organic high phosphorus series flame retardant of effectiveness. 
[0026] The organic phosphorous compound shown by the general formula (2) used in this invention As 
an example, it is 9 and 10-dihydro. - 9-OKISA-10-phosphaphenanthrene-10-oxide, 2, 6, 8-trimethyl -9, 
10-dihydro - 9-OKISA-10-phosphaphenanthrene-10-oxide and 8-t-butyl -9, 10-dihydro - Although 9- 
OKISA-10-phosphaphenanthrene-10-oxide etc. is mentioned Generally especially a desirable thing is 9 
and 10-dihydro from the ease of carrying out of acquisition. - It is 9-OKISA-10-phosphaphenanthrene- 
10-oxide. 

[0027] Next, the manufacture approach of the compound about this invention is explained in detail. 
[0028] 1 . The organic phosphorus series flame retardant of raw material this invention is obtained by 
making the compound shown in a general formula (2), and the addition condensation object of 
aldehydes or ketones, ammonia, organic primary amines, or organic secondary amines react. 
[0029] Formaldehyde, an acetaldehyde, a benzaldehyde, etc. are mentioned as aldehydes used, and an 
acetone, a benzophenone, an acetophenone, etc. are mentioned as ketones. 

[0030] As primary amines which carry out addition condensation to them, monomethylamine, tertiary - 
butylamine, cyclohexylamine, phenylamine, benzylamine, alpha, and alpha-dimethyl benzylamine, 
allylamine, etc. are mentioned as an example. 

[0031] As a secondary amine, dimethylamine, a morpholine, diethylamine, a diphenylamine, 
methylaniline, a piperidine, etc. are mentioned. 

[0032] As an example of the matter shown by the general formula (3), 1, 3, and 5-trimethyl hexahydro- 
1 ,3,5-triazine, an acetaldehyde ammonia trimer, etc. are mentioned. 
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[0033] 
[Formula 6] 




(3) 



[0034] Among the formula, a hydrogen atom or a low-grade alkyl group, and Y may show a hydrogen 
atom, an alkyl group, a cycloalkyl radical, an aryl group, or an aralkyl radical, and Rl and R2 may have 
the substituent, respectively. 

[0035] In this invention, there is a hexamethylenetetramine as an example of the phosphorus compounds 
shown by the general formula (2), and others which are made to react. 

[0036] 2. Teach aldehydes or ketones, and amines and react by doing temperature up and heating of as 
an approach of manufacturing the addition condensation object of the aldehydes or ketones used for 
manufacture approach this invention of a manufacture condition 2-1. addition condensation object, and 
an ammonia, organic primary amines or organic secondary amines. 40-200 degrees C of reaction 
temperature are desirable, and its 80-140 degrees C are especially desirable, and it is performed under 
the ordinary pressure in a nitrogen air current, or application of pressure. The boiling point of one side or 
its both is low, and when reactant relation top reaction temperature must be set up highly, reacting under 
an application-of-pressure condition is desirable. 

[0037] Furthermore, a catalyst is also used when a reaction rate is slow. When using a catalyst, an acid 
catalyst is used, but although a sulfuric acid, benzenesulfonic acid, p-toluenesulfonic acid, 
methansulfonic acid, an aluminum chloride, a zinc chloride, 3 fluoride boron, the activated clay, strong 
acid nature ion exchange resin, etc. are illustrated, an aluminum chloride, a zinc chloride, especially the 
activated clay, etc. are desirable from the ease of catalyst clearance. Although the amount used is an 
amount of extent which has trouble neither in reaction actuation nor after treatment, it is 0.1 - 100% of 
the weight of the amount of raw materials, and, generally the desirable range is usually 1 - 10 % of the 
weight. 

[0038] Moreover, if for reaction time, when using and using a solvent, an inactive solvent is used for a 
reaction. Although toluene, a xylene, dimethyl sulfoxide, diethylene-glycol wood ether, etc. are 
illustrated, when using a solvent as an inert solvent at the time of composition of the organic phosphorus 
series flame retardant shown by the general formula (1) using this resultant, it is desirable to use the 
same solvent on reaction actuation. Although the amount of the solvent used is an amount of extent 
which has trouble neither in reaction actuation nor after treatment, it is the amount of zero to 10 times of 
a raw material, and, generally the desirable range is usually the amount of zero to 5 times. 
[0039] Although reaction time changes with various reaction conditions, it is completed in about 1-10 
hours after reaction initiation. Reaction progress condition is judged to be reaction termination, when 
liquid chromatography or a gas chromatography performs and transition of the analysis value acquired is 
no longer seen. After reaction termination performs suitable after treatment of removing it, when a 
catalyst is used, and it shifts to a reaction with the organic phosphorous compound shown by the general 
formula (2) promptly. 

[0040] 2-2. As an approach of manufacturing the organic phosphorus series flame retardant of 
manufacture approach (i) this invention of the flame retarder of this invention, since it generates heat in 
the generate time of the organic phosphorus series flame retardant shown by the general formula (1), it 
division- adds or the addition condensation object obtained by above-mentioned 2-1. in the system of 
reaction, the matter shown in a general formula (3), or a hexamethylenetetramine is dropped. 
[0041] In this case, there is the approach of bending as the approach of using a solvent, and either can be 
performed. If an inert solvent is used, it is desirable in respect of control of reaction temperature, and it 
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is effective when especially generation of heat is intense. As an inert solvent, toluene, a xylene, dimethyl 
sulfoxide, diethylene-glycol wood ether, etc. are mentioned. Although the amount of the solvent used is 
an amount of extent which has trouble neither in reaction actuation nor after treatment, the amount of 
zero to 10 times of a raw material and the range desirable on a general target are usually the amounts of 
zero to 5 times. When a solvent is used, it is desirable to remove a solvent from the ease [ product / 
which was taken out ] of handling thoroughly after reaction termination. 

[0042] (ii) The addition condensation object obtained by reaction condition above-mentioned 2-1., the 
compound shown by the general formula (3), or a hexamethylenetetramine is dropped at it in a nitrogen 
air current, spending about 1 - 4 hours on the melt of a general formula (2). At this time, reaction 
temperature is carried out by about 120-170 degrees C using heat of reaction, and continues a reaction 
for after [ dropping termination ] 1 to 5 hours. 100-200 degrees C of reaction temperature are desirable, 
and its 120-170 degrees C are especially desirable. A reaction is performed under the ordinary pressure 
in a nitrogen air current. It judges by transition of a liquid chromatography analysis value, after reaction 
termination, if it is left at ejection and a room temperature from a flask in the state of melting, it will 
solidify, and a vitrified product is obtained, and a reaction terminal point checks purity with liquid 
chromatography. 

[0043] 3. As object synthetic resin of activity resin this invention, an epoxy resin, poly olefin resin, 
polystyrene resin, acrylonitrile-butadiene-styrene copolymer, an acrylonitrile styrene copolymer, 
polyurethane resin, polycarbonate resin, polyester resin, or those alloy resin is illustrated. 
[0044] Especially in polyester resin, polyethylene terephthalate resin and polybutyrene terephthalate 
resin are desirable. 

[0045] Although the addition to which the fire retardancy of the synthetic resin concerning this 
invention is satisfied changes with classes of synthetic resin, to the resin 100 weight section, its 5 - 35 
weight section is desirable, and it carries out 10-25 weight section addition more preferably. Under in 5 
weight sections, if the effectiveness of addition is small and exceeds 35 weight sections, a possibility 
that the increment in effectiveness may spoil the property of resin original economically [ it is small 
and ] considering the increment in an addition ratio will arise. In addition, the organic phosphorus series 
flame retardant of this invention is not limited to an independent activity, but can be used together with 
other flame retarders and a fire-resistant additive. 

[0046] 4. in case the manufacture approach profit **** organic phosphorus series flame retardant of a 
resin constituent is mixed to thermoplastics, sufficient distribution and sufficient mixing are enabled - 
especially if it becomes, it will not be limited, but although the heating kneading approaches, such as 
blenders, such as a tumbler, a ribbon blender, and a Henshel type mixer, and a roll, a kneader, can be 
used, especially an extruder (a 1 shaft screw, a 2 shaft screw, and multiaxial screw) is desirable. 
Moreover, these two or more kinds may be used collectively, the time of using the obtained organic 
phosphorus series flame retardant to thermosetting resin, such as an epoxy resin, - an epoxy resin, a 
curing agent, and the need - responding - compounding agents, such as a hardening accelerator and a 
filler, and the organic phosphorus series flame retardant of this invention ~ the need ~ responding - the 
heating kneading approaches, such as an extruder, a kneader, and a roll, ~ using - homogeneity - until - 
-ilx^n fully mix and an epoxy resin constituent can be obtained. 



QExampl^pA concrete example is given to below and this invention is explained more to it at a detail. 
[0D48 r(Example 1) 9 and 10-dihydro-9-OKISA-10-phosphaphenanthrene-10-oxide 540gr (2.5 mols) 
were taught to the reaction flask of 1 liter capacity which gave a thermometer, the air-cooled tube, and 
an induction type agitator, contents carried out division addition of the hexamethylenetetramine 58.3gr 
(0.416 mols) over about 2 hours after melting in the nitrogen air current before and after the vessel 
temperature of 120 degrees C, and about 160 degrees C raised vessel temperature using generation of 
heat of reaction time. After addition riped during incubation and one time at 170 degrees C, ended the 
reaction, and discharged iron pot contents. The taken-out product is vitrified and shows yield 587.8gr, 
93.6% of purity, and 92-95 degrees C of softening temperatures. It was checked as a result of IR of the 
obtained product, NMR, and elemental analysis that it is the compound of a structure expression (A). 
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[0050] 
[A table 1] 

#1 





C (%) 


H(%) 


N(%) 




65.96 


4.44 


2.96 


*»« 


65.0 


4.4 


2.8 



[0051] 9 and 10-dihydro-9-OKISA-10-phosphaphenanthrene-10-oxide 777.6gr (3.6 mols) are taught to 
the reaction flask of 1 liter capacity which gave a thermometer, the air-cooled tube, and an induction 
type agitator. (Example 2) Contents trickl e L 3, and 5-trimethyl hexahydro-l,3,5-triazine 155.0gr (1.2 
mols) over about 2 hours after melting in a nitrogen air current before and after the vessel temperature of 
120 degrees C. Using generation of heat of reaction time, after raising and addition made 190 degrees C 
end the reaction after incubation and 4-hour aging for vessel temperature even to about 140 degrees C, 
and iron pot contents were discharged. The taken-out product is vitrified and shows yield 874.2gr, 
95.7% [ of purity ], and 62-65 degrees-C order of softening temperatures. It was checked as a result of 
IR of the obtained product, NMR, and elemental analysis that it is the compound of a structure 
expression (B). 
[0052] 
[Formula 8] 




[0053]. 
[A table 2] 

§2 





cm 


H(%) 


N(%) 




66.53 


4.72 


2.87 


mm 


66.0 


4.7 


2.75 



[0054] (Example 3VAllylamine 142.8gr (2.5 mols), formalin 202.7gr (2.5 mols), and dimethyl sulfoxide 
200gr were taught, and it held at about 60 degrees C, and was made t o react to the reaction flask of 
500ml ** which gave the thermometer, the capacitor containing a ball, and the agitator for about 1 hour. 
Next, 9 and 1 0-riihydro-Q-OKTS Aj^ hosphaphenanthrene- 1 0-oxid e 540gr (2.5 mols) were taught to 
the 21. reaction flask which gave a thermometer, a fractionating tower, the three-way connecting tube, 
the Top thermometer, the RIBIHHI cooling pipe, and the induction type agitator, and the water and the 
dimethyl sulfoxide solution of the addition condensation object of formaldehyde and allylamine which 
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contents made react previously after melting were dropped before and behind the vessel temperature of 
120 degrees C. With reaction progress and the distillate of a solvent, it goes up and a reaction is 
terminated after 4-hour aging at 180 degrees C, and vessel temperature makes the inside of the system of 
reaction a reduced pressure system, thoroughly, it discharges after clearance and iron pot contents, and 
ends a solvent. 

[0055] The taken-out product was vitrified, yield 705. 8gr, 92.1% of purity, and 50 degrees C - 53 
degrees C of softening temperatures were shown, and it was checked from the result of IR, NMR, and 
elemental analysis that it is the compound of a structure expression (C). 
[00561 




[0057] 
[A table 3] 

^3 





C(%) 


H(K) 


N(%) 




67.37 


5:gi 


4.91 


saw 


67.0 


5.59 


4.85 



[0058] (Example 4-1 to 4-3) 5% of the weight (example 4-1), 15% of the weight (example 4-2), addition 
of the organic phosphorous compound obtained by acrylonitrile-butadiene-styrene copolymer (trade 
name: techno polymer 170) in the example 1 was carried out 20% of the weight (example 4-3), and it 
was pelletized using the biaxial kneading extruder (pel SUTORUFUZE40A). The test piece 
(127x13x3mm) was produced with the injection molding machine (Japan Steel Works N40BII) using 
this pellet, and the combustion test which applied to the test method of UL-94V correspondingly using 
this test piece was performed. A result is shown in a table 4. 

[0059] (Example 5-1 to 5-3) Except having carried out addition of the organic phosphorous compound 
obtained in the example 2 25% of the weight (example 5-3) 15% of the weight (example 5-2) 10% of the 
weight (example 5-1), the test piece was produced like the example 4 and the same combustion test was 
performed. A result is shown in a table 4. 

[0060] (Example 6-1 to 6-3) Except having carried out addition of the organic phosphorous compound 
obtained in the example 3 25% of the weight (example 6-3) 15% of the weight (example 6-2) 10% of the 
weight (example 6-1), the test piece was produced like the example 4 and the same combustion test was 
performed. A result is shown in a table 4. 

[0061] (Example 1 of a comparison) Except having added triphenyl phosphate 25% of the weight, the 
test piece was produced like the example 4 and the same combustion test was performed. A result is 
shown in a table 4. 

[0062] (Example 2 of a comparison) Except having not added the flame retarder, the test piece was 
produced like the example 4 and the same combustion test was performed. A result is shown in a table 4. 

[0063] (Example 3 of a comparison) Except having added red phosphorus 15% of the weight, the test 
piece was produced like the example 4 and the same combustion test was performed. A result is shown 
in a table 4. 
[0064] 
[A table 4] 
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^4 







(UL94) 


IB 3 ? 


ABSWIB 




mmi 4-1 


95 


5 


V2 






85 


15 


V2 




nmm 4-3 


80 


20 


V2 




£J£0| 6-1 


90 


10 


V2 




6-2 


85 


15 


V2 




*£E#I 6-3 


75 


25 


VI 




6-1 


90 


10 


V2 




^M5#J 6-2 


85 


15 


V2 




6-3 


75 


25 


VI 




jttwa 1 


75 


25 


HB 




itnm 2 


100 


0 


HB 




jt«wa 3 


85 


15 


HB 





[0065] (Example 7-1 to 7-2) On the polyethylene terephthalate pellet of intrinsic viscosity 0.62 5 % of 
the weight (example 7-1) of organic phosphorous compounds obtained in the example 1 and 10 % of the 
weight (example 7-2) are added. After often mixing, melt spinning was carried out, the yarn which 
extended further and was obtained was made into stockinet, the lgr was inserted in die length of 10cm 
into the wire coil of 10cm of round-off ****, and it held at the include angle of 45 degrees, and when 
ignition and a firing point were kept away from a soffit and the fire was extinguished, ignition was 
repeated again. It asked for the count of ignition which takes all samples to all burn, and the average of a 
test was calculated 5 times. On the other hand, the result of having measured the intrinsic viscosity of 
the above-mentioned spinning-full oriented yarn is combined with the aforementioned test result, and is 
shown in a table 5. 

[0066] (Example 8-1 to 8-2) Except having added 5 % of the weight (example 8-1) of organic 
phosphorous compounds obtained in the example 2, and 12 % of the weight (example 8-2), the test 
sample was produced like the example 7 and the same combustion test and intrinsic viscosity were 
measured. A result is shown in a table 5. 

[0067] (Example 9-1 to 9-2) Except having added 5 % of the weight (example 9-1) of organic 
phosphorous compounds obtained in the example 3, and 12 % of the weight (example 9-2), the test 
sample was produced like the example 7 and the same combustion test and intrinsic viscosity were 
measured. A result is shown in a table 5. 

[0068] (Example 4 of a comparison) Except having added triphenyl phosphate 6% of the weight, the test 
sample was produced like the example 7 and the same combustion test and intrinsic viscosity were 
measured. A result is shown in a table 5. 

[0069] (Example 5 of a comparison) Except having not added the flame retarder, the test sample was 
produced like the example 7 and the same combustion test and intrinsic viscosity were measured. A 
result is shown in a table 5. 

[0070] (Example 6 of a comparison) Except having added red phosphorus 10% of the weight, the test 
sample was produced like the example 7 and the same combustion test and intrinsic viscosity were 
measured. A result is shown in a table 5. 
[0071] 
[A table 5] 

a 5 









mm 


PETUHB 


mm 


mmm 7-1 


95 


5 


0.56 


5 


mmm 7-2 


SO 


15 


0.54 


5.6 


8-1 


95 


5 


0.57 


4.6 


-mm 8-2 


88 


12 


0.55 


5.4 


steteW 9-1 


95 


6 


0.58 


4.5 


nmw 9-2 


88 


12 


0.52 


5.2 


Horn 4 


94 


6 


0.38 


3.6 


item 5 


100 


0 


0.62 


1.5 


ItttH 6 


90 


10 


0.57 


3.9 
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[0072] 

[Effect of the Invention] As explained above, it became possible to offer the resin constituent with 
which insurance health and an environment top problem contain high yield, the organic phosphorus 
series flame retardant which can give fire retardancy, without being quality, and being able to 
manufacture and spoiling the property of synthetic resin, its manufacture approach, and them for the 
object compound few by this invention. 

[Translation done.] 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The organic phosphorus series flame retardant characterized by consisting of an organic 
phosphorous compound shown by the general formula (1). 
[Formula 1] 




(Rl and R2 show among a formula the aralkyl radical which may have the aryl group in which a 
hydrogen atom or a low-grade alkyl group, and Y may have the hydrogen atom, the alkyl group, the 
cycloalkyl radical, and the substituent, or the substituent.) n shows the figure of 1-3 and shows that XI- 
X8 are the same or the aralkyl radical which may have the aryl group which may have the hydrogen 
atom, the alkyl group, the cycloalkyl radical, and the substituent in difference, respectively, or the 
substituent. 

[Claim 2] The flame-retardant-resin constituent characterized for the organic phosphorous compound 
shown in a general formula (1) by 5 - 35 weight section and coming to blend to the resin 100 weight 
section. 

[Claim 3] The flame-retardant-resin constituent according to claim 2 whose synthetic resin containing 
the organic phosphorous compound shown by the general formula (1) is an epoxy resin, poly olefin resin, 
polystyrene resin, acrylonitrile-butadiene-styrene copolymer, an acrylonitrile styrene copolymer, 
polyurethane resin, polyethylene terephthalate resin, polybutyrene terephthalate resin, polycarbonate 
resin, or those alloy resin. 

[Claim 4] The manufacture approach of the organic phosphorus series flame retardant shown by the 
general formula (1) characterized by making the organic phosphorous compound shown by the general 
formula (2), and the addition condensation object of aldehydes or ketones, ammonia, organic primary 
amines, or organic secondary amines react. 
[Formula 2] 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fww4.ipdl.inpit... 7/24/07 



JP,2001-323268,A [CLAIMS] 



Page 2 of 2 




P— H 
II 



(2) 



(XI -X8 show among a formula the same or the aralkyl radical which may have the aryl group which 
may have the hydrogen atom, the alkyl group, the cycloalkyl radical, and the substituent in difference, 
respectively, or the substituent) 

[Claim 5] The manufacture approach of an organic phosphorus series flame retardant according to claim 
4 that the organic phosphorous compound shown by the general formula (2) and the matter made to 
react are matter shown by the general formula (3). 
[Formula 3] 



(Rl and R2 show among a formula the aralkyl radical which may have the aryl group in which a 
hydrogen atom or a low-grade alkyl group, and Y may have the hydrogen atom, the alkyl group, the 
cycloalkyl radical, and the substituent, or the substituent) 

[Claim 6] The organic phosphorous compound shown by the general formula (2) is 9 and 10-dihydro. - 
The manufacture approach of the organic phosphorus series flame retardant according to claim 4 which 
is 9-OKIS A- 1 0-phosphaphenanthrene- 1 0-oxide. 

[Claim 7] The manufacture approach of an organic phosphorus series flame retardant that the.organic 
phosphorous compound shown by the general formula (2) and the matter made to react are characterized 
by being a hexamethylenetetramine. 



[Translation done.] 
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